We contribute to the stated preference literature by addressing scale usage heterogeneity regarding how individuals answer attitudinal questions capturing lack of trust in institutions and fairness issues. Using a latent class model, we conduct a contingent valuation study to elicit the willingness-to-pay to preserve a recreational site. We …nd evidence that respondents within the same class, that is, with similar preferences and attitudes, interpret the Likert scale di¤erently when answering the attitudinal questions. We identify di¤erent patterns of scale usage heterogeneity within and across classes and associate them with individual characteristics. Our approach contributes to better a understanding of individual behavior in the presence of protest attitudes.
Introduction
Survey based techniques, such as Contingent Valuation (CV) and Choice Modelling, have been widely used in many research …elds, namely, economics, sociology, and political science, to elicit the willingness-to-pay (WTP) for non-market goods. These techniques rely on the neoclassical theory of preferences assuming that individuals behave rationally. However, elicited preferences are also a¤ected by other individual factors. 1 
Di¤erent individuals may have di¤erent
WTPs, not only because they di¤er in terms of preferences, but also in their beliefs or attitudes. A typical situation is when respondents state zero values to open-ended questions or refuse to accept any CV bids, even though they may value the good in question. 2 This behavior is frequently attributed to protest attitudes associated with the lack of trust in institutions, fairness issues, strategic acting, or respondents' disagreement with some part of the survey. 3 As a result, the elicited WTP obtained from the use of standard SP techniques may not represent the "true" one if protest attitudes are ignored.
Latent Class Models (LCM) have been used in the literature to identify distinct groups of people with di¤erent preferences, beliefs, or attitudes, where the individual class membership is unknown or latent. In this context, recent valuation studies include a set of follow-up questions in their surveys, representing an important source of additional information regarding individual attitudes.
In general, attitudinal questions involve a discrete rating scale, such as the Likert scale. In particular, the 5-point Likert scale (from "strongly disagree" to "strongly agree") is often used. However, even individuals with similar prefer-1 For instance, Brown and Taylor [8] discuss gender di¤erences regarding hypothetical bias. Another example is Botzen and van der Bergh [6] on individual risk attitudes related to climate change. For a general discussion see Bateman et al. [2] : 2 See Carson and Groves [10] , Mitchell and Carson [19] , among others. 3 See Mitchell and Carson [19] , Blamey [5] , Meyerho¤ and Liebe [17] and [18] , Polomé [20] , among others. This paper contributes to the CV literature by addressing scale use heterogeneity in the context of latent class analysis. We identify the factors that may explain why respondents use the scale di¤erently, namely, by associating their answers with socioeconomic and preference variables.
The results are discussed in the context of a CV study regarding the preservation of a recreation site in the north of Portugal. After the standard CV question in the questionnaire, a set of attitudinal questions related to the budget issues and protest attitudes associated with the lack of trust in institutions and fairness issues is included.
The estimation results suggest three classes that di¤er with respect to the degree of protest attitudes as well as to the willingness-to-pay. We …nd evidence of the presence of scale usage heterogeneity, varying across classes, which is not related to WTP. Scale usage heterogeneity can also be associated with individual characteristics. For instance, respondents that visited the site more than once and belong to the classes that value the good use the upper end of the scale when answering the institutional attitudinal questions. Therefore, independently of being protestors or not, those that have visited the site more than once are more concerned with its preservation, and, hence, with the quality of the institutions that are responsible for it. Besides, among those that have higher protest attitudes, respondents that are employed and have visited the site more than once state the higher value when responding to institutional questions. Hence, these respondents are more critical with respect to the quality of institutions, sug-gesting that misuse of …scal revenue is an especially sensitive issue for employed individuals. Finally, we …nd evidence of justi…cation bias, that is, the response to the CV question a¤ects the way people answer attitudinal questions. 4 The remainder of the paper is organized as follows. The next section presents the theoretical methodology. Section 3 describes the data. Then, Section 4 presents and discusses the estimation results, while Section 5 concludes the paper. Tables and Figures are presented in the Appendix.
The Model
In this section we describe the proposed statistical methodology to estimate the underlying WTP for non-market-goods when using CV and attitudinal data.
Our model is based on the LCM as described in McLachlan and Peel [16] . Indi- This unobservable heterogeneity is captured by a latent variable, designated as subjective scaling variable. 5 As shown below, our model also allows to test for testing heterogeneity associated or not with the underlying WTP.
The general representation of the model is illustrated in Figure 1 . Rectangles represent observed variables and ellipses represent unobserved variables, such as WTP, latent class, and subjective scaling. This approach is similar to 4 This bias is widely discussed in di¤erent economic …elds, such as health, labor, transportation, and environment. See Au et al. [1] , Bound [7] , Ben-Akiva et al. [3] , Cunha-e-Sá et al. [11] , among others. 5 See Bollen [4] for a discussion on latent variable models.
4 that of Ben-Akiva et al. [3] , Provencher et al. [21] , Cunha-e-Sá et al. [11] .
The only di¤erence is that in this model we introduce the subjective scaling In order to estimate the willingness-to-pay, we follow the random WTP approach as described in Bateman et al. [2] , and Haab and McConnell [13] .
The WTP for an individual n in class c can be written as follows:
where Z n is a k 1 vector of explanatory variables that re ‡ects individual-speci…c socioeconomic characteristics, S n is the subjective scaling variable, # c n is a stochastic component capturing other unobservable individual heterogeneity, and c vectors of parameters for each class c = 1; :::; C. Assuming a loglinear model we have that, conditional on an individual n belonging to class c , ln(WTP c n ) can be written as follows:
In our application we adopt the usual logit model and assume that # c n = c follows a logistic distribution where c is a scale parameter a¤ecting the variance of the stochastic term in class c such that the cumulative distribution function of z # c n = c is given by F(z)=e z =(1 + e z ):
In our application the dichotomous choice referendum was chosen as the format of the CV question. It follows that an individual responds to the CV question with "Pay" or "Not Pay" if his WTP is "larger" or "not larger" than the proposed bid amount, respectively. De…ning u n = 1 when the response is "Pay", and u n = 0 when it is "Not Pay", we have that:
where Bid n is the randomly proposed bid amount. Thus, the probability that an individual n belonging to class c chooses to pay is given by:
where
The responses to the attitudinal questions are categorically ordered and are measured in a Likert scale taking values from 1 to T . These responses are denoted by a (p 1) vector I n = (I n1;:::; I nJ ) 0 : Each response j of an individual n can be represented as follows:
where c j;k represents the threshold of switching from category k 1 to category k when an individual belongs to class c, and I nj represents the corresponding latent unobserved response. We denote by the vector of all c j;k , j = 1; :::; p; k = 1; :::; T 1:
The responses to the attitudinal questions are denoted by a p 1 vector I n ;
and are assumed to depend on the class c, the response to the CV, u n , and the 6 subjective scaling S n according to:
where c and c are p 1 vectors of parameters and c is a p m vector of factor loadings for class c; respectively, and " c n is a p 1 vector of measurement errors that follow a distribution D(0; c " ). In our application we use a logistic distribution.
If all the elements of the vector of factor loadings c are equal to zero in a From equations (5) and (6) we derive the probability of individual n answering I n conditional on belonging to a particular class c; having responded u n ; and the subjective scaling S n , which is denoted as g I (I n ju n ; S n ; c). The observed explanatory variables, Z n , may also a¤ect the subjective scaling S n : Thus, the structural equation for this relationship is described by
where c is a m l coe¢ cient matrix, and c n D(0; c ) is a m 1 vector of i:i:d: random variables for each class c.
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The combination of equations (4) and (7) gives the probability that an individual n belongs to class c conditional on responses to I n ; u n , explanatory variables Z n , and subjective scaling S n is: P(c n = cjI n ; u n ; Z n ; S n ; Bid n ; ) = P(c n = c)P(u n = ijZ n ; S n ; Bid n ; c)g I (I n ju n ; S n ; c) C X c=1 P(c n = c) P(u n = ijZ n ; S n ; Bid n ; c)g I (I n j; u n ; S n ; c)
The joint probability of the responses to the CV and attitudinal questions, conditional on the exogenous explanatory variables, Z n and Bid n is given by
where 1(:) is the indicator function, P u is the probability that an individual n pays (u n = 1) or does not pay (u n = 0), given by (4) 
where N denotes the number of individuals in the sample. To preserve the unique landscape of this region, which is an important recreation site, the winegrowers have to be compensated for the incurred cost. To evaluate the bene…ts from the preservation of the traditional attributes of the vineyard landscape in the Douro Valley, an onsite face-to-face survey of a random sample of visitors to the site was conducted. The money raised would go to a public institution that would compensate winegrowers for the incurred costs of keeping the traditional landscape. The payment mechanism that was proposed to respondents was an annual payment that would be collected in addition to the annual income tax.
In order to evaluate the willingness-to-pay for the landscape preservation, (1) to strongly agree (5)). As for some categories there were few responses, they were merged with the adjacent ones.
The sample used in this paper has 706 observations. Table 1 provides descriptive statistics for all the variables used in the estimations. In Table 2 , the distribution of responses to the attitudinal questions with merged categories is presented. As can be seen from this table, many respondents answered 3 and 4 on a Likert scale, meaning that they agreed or strongly agreed with the corresponding statements.
Estimation Results
In order to identify the optimal number of classes for the model, we use …ve information criteria, namely AIC, BIC, ABIC, AICC, and CAIC. As seen in Table 3 , the majority are in favor of the model with three classes. The results for this model are shown in Table 4 . The …rst section of Table 4 corresponds to equation (6) where the factor loadings are presented. The next section corresponds to equation (7) where the relationship between the subjective scaling and socioeconomic and preference variables is explored. In the third section we present the results for the CV equation (4);and in the fourth the justi…cation bias is presented. Finally, the last section shows the median WTP, the con…dence interval for WTP, the number of parameters, probability of belonging to each class, and entropy.
We start by characterizing each class based on the corresponding estimated parameters. The estimation results of the CV equation (4) are presented in the third section of Table 4 . The signi…cant estimates of ln(Bid) in classes 1 and 2 suggest that individuals in these classes value the good. We note that the di¤erence found in the estimated WTPs is not negligible, and can be attributed to the di¤erent protest attitudes of individuals in those classes. In contrast to the other two classes, in class 3 ln(Bid) is not signi…cant, suggesting that individuals in this class do not value the good.
Following Cunha-e-Sá et al. [11] , we allow individuals to justify the response to the CV question when responding to the set of attitudinal questions. This behavior is known as justi…cation bias. The estimated coe¢ cients for the budget constraint issues and justi…cation biases with respect to the lack of trust in institutions and fairness issues are presented in the second section of Table 4 .
The estimates on institutional (I2-I4) issues are signi…cant in class 1. When individuals refuse to pay because the bid is above their WTP it may be the case that they try to justify their negative CV response by looking like a protestor.
Also, the individuals in classes 1 and 2 use the budget constraint attitudinal questions to justify the "Not Pay" CV answer by in ‡ating the responses to those questions, representing rational behavior. Therefore, we may conclude that justi…cation biases with respect to institutions and fairness issues are a sensitive issue for those individuals.
The presence of justi…cation implies that the probability distributions of the responses to some of the attitudinal questions are shifted to the right for the "Pay"answers compared to the "Not Pay"ones, as can be observed when comparing the results in Tables 5A to 5B, respectively. In both tables we observe that the distributions of the responses to questions I1-I4 and F1-F3 for class 2 are shifted to the right relative to those in class 1, underlscoring the importance of the lack of trust in institutions and fairness issues for respondents in class 2.
Therefore, we conclude that class 1 represents individuals with low protest attitudes (non-protestors), while class 2 represents those with high protest attitudes (protestors).
Regarding rational behavior captured by the responses to the questions (B1-11 B4) in Table 5A , we …nd that the modes of the distributions in classes 1 and 2 are mostly disagree and strongly disagree (B1, B3, and B4), respectively.
Comparing these classes with respect to the institutional and fairness issues for "Pay" responses, we …nd that the mode in class 1 is either indi¤erent (I2 and I3) or agree (I1 and I4), while in class 2 the mode is either agree (I2 and I3) or strongly agree (I1 and I4). Concerning the fairness issues, in class 1, the mode ranges from disagree to agree, while in class 2 the mode is between strongly disagree and strongly agree (F1, F3, and F2, respectively).
Based on these results, we conclude that individuals in class 1 have lower protest attitudes compared to individuals in class 2. Therefore, the calculated median WTP (34.12 Euros) in class 1 is expected to be closer to the "true"
one. Nevertheless, the individuals in class 2 that have a higher protest attitude are also willing to pay some positive amount even though the estimated median WTP (8.29 Euros) is substantially lower than in class 1.
Scale Usage Heterogeneity
We now discuss the estimation results regarding scale usage heterogeity. We …rst test for its presence, second, explore its causes, and third examine how the subjective scaling and socioeconomic and preferences variables a¤ect the responses to the attitudinal questions.
Since the estimated coe¢ cients of the subjective scaling variable are signi…cant (…rst section of Table 4 ), the presence of scale usage heterogeneity among respondents within each class is con…rmed. For instance, in class 1, the factor loadings are signi…cant only for the institutional issues (I2-I4), while in classes 2 and 3 the factor loadings are signi…cant for budget constraint, institutional, and fairness issues (B2, I1-I4, and F3 in class 2 and B1, B3, and I4 in class 3).
Given these results, we may conclude that the subjective scaling of individuals a¤ects the responses to some attitudinal questions, and varies across classes.
Moreover, we test whether the individual subjective scaling can be directly associated with the economic valuation of the good, in particular, if it is significant in the CV question (third section of Table 4 ). As observed, the estimated coe¢ cients of this variable are not statistically signi…cant in all classes. This means that the estimated WTP is representative of all individuals within each class, and is unrelated to the individual subjective scaling.
As stated by Rossi et al. [22] , scale usage heterogeneity is a well documented phenomenon. However, its causes are not well understood. In our model we explore the association between the subjective scaling and individual characteristics, such as gender, employment status, and the previous visits to the site.
The results are shown in the second section of Table 4 . While the estimated coe¢ cients on visit are positive and signi…cant in classes 1 and 2, the estimated coe¢ cient on gender is signi…cant only in class 1. Regarding the employment status (emp), we …nd that the coe¢ cients on this variable are signi…cant in classes 2 and 3, positive and negative, respectively.
Since in non-protestor class, class 1, we …nd positive and signi…cant factor loadings on the institutional issues (I2-I4), we may conclude that the individuals that previously visited the site use the higher values on the Likert scale to answer those questions. Also, when compared to males in this class, females use the lower values when responding to those questions.
In protestor class, that is, class 2, the signi…cant positive factor loadings on I1-I4 and F3, and coe¢ cients on visit and emp suggest that those that are employed and have previously visited the site state higher values when responding those attitudinal questions. Therefore, as taxes represent a high burden on salaries, misuse of tax revenues by public institutions is a highly sensitive issue, especially for employed citizens. At the same time, the factor loading on B2
is negative, meaning that employed respondents who previously visited the site provide lower values when responding to this attitudinal question, suggesting that they can a¤ord to pay for the good.
These results also show that individuals in classes 1 and 2 that have previously visited the site use the upper end of the scale when responding the institutional attitudinal questions. Therefore, independently of the degree of protesting, e¢ ciency of institutions is an issue for those who show a preference for the valued good.
Conclusion
We contribute to the CV literature by addressing scale use heterogeneity in the context of LCM. Our approach enables us to better understand individual behavior when responding CV surveys that include attitudinal questions.
Our model is applied to a CV survey conducted in the Alto Douro Wine Region, Portugal, to elicit the WTP to maintain the traditional landscape in the presence of di¤erent sources of protest attitudes. We …nd evidence that respondents within the same class, that is, with similar preferences and attitudes, interpret the Likert scale di¤erently when responding to the attitudinal questions. We show that grouping individuals into classes with respect to their protest attitudes as well as to the economic valuation of the good allows for identifying di¤erent patterns of scale usage heterogeneity within a given sample, thereby, highlighting the most sensitive issues for each particular group and across groups with di¤erent characteristics. This could not be captured without testing for the impact of the subjective scaling.
Finally, the methodology followed is ‡exible enough to be easily extended and applied to account for di¤erent behavioral and psychological attitudes. While in our application it is not possible to check how close the predicted WTP is to the actual unobserved one, it would be interesting to make this comparison in other contexts, such as when both revealed and stated preference data are 14 available. This is left for future research.
Appendix:
Attitudinal Questions: -Budget Constraint Issues (B1-B4): B1. The values are too high B2. I can't afford to pay anything right now B3. The landscape preservation is not my problem B4. I would rather pay more important things -Institutions (I1-I4) :
I1. The landscape should be preserved with the current taxes I2. I think money will be used for other purposes I3. This payment will not insure the preservation of the landscape I4. I already pay enough taxes for this preservation -Fairness Issues (F1-F3) :
F1. The residents of the region should pay for this preservation F2. The local authorities and tourist operators should pay for this preservation F3. It is not fair to ask me to pay Notes: All attitudinal questions were measured on a 5-point Likert scale (from strongly disagree (1) till strongly agree (5)). However, for some categories there were a few responses, therefore, these categories were merged to the closest one. In Table 2 the responses to the attitudinal questions with merged categories are presented. 
